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SECTION 05120

STRUCTURAL STEEL 

PART I - GENERAL

1.01  RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division I Specification sections, apply to this section.

1.02 SUMMARY 

A. Extent of structural steel work is to be shown on drawings, including schedules, notes and 
details to show size and location of members, typical connections, and type of steel required.

B. Structural steel is that work defined in American Institute of Steel Construction (AISC) “Code 
of Standard Practice” and as otherwise shown on Design-Builder’s drawings.

C. Miscellaneous Metal Fabrications are specified elsewhere in Division 5. 

D. Refer to Division 3 for anchor bolt installation in concrete.

E. Source Quality Control: Materials and fabrication procedures are subject to inspection and
tests in mill, shop, and field, conducted by a qualified inspection agency. Such inspections
and tests will not relieve Design-Builder of responsibility for providing materials and
fabrication procedures in compliance with specified requirements.
1. Promptly remove and replace materials or fabricated components which do not comply. 

F. Design of Members and Connections: Prepare details showing typical and special conditions.
Verify dimensions at site whenever possible without causing delay in the work. 
1. Promptly notify Owner’s Project Manager whenever design of members and connections

for any portion of structure are not clearly indicated. 

1.03 SUBMITTALS

A. Product Data: Submit producer’s or manufacturer’s specifications and installation instructions
for following products. Include laboratory test reports and other data to show compliance with
specifications (including specified standards).
1. High-strength bolts (each type), including nuts, washers, and direct tension indicators.
2. Structural steel primer paint.
3. Shrinkage-resistant grout.

B. Shop Drawings: Submit shop drawings prepared under supervision of a registered
professional engineer, including complete details and schedules for fabrication and assembly
of structural steel members, procedures and diagrams.
1. Include details of cuts, connections, camber, holes, and other pertinent data. Indicate 

welds by standard AWS A2.1 and A2.4 symbols, and show size, length, and type of each 
weld. Provide setting drawings, templates, and directions for installation of anchor bolts 
and other anchorages to be installed as work of others sections.

C. Test Reports: Submit copies of reports of tests conducted on shop and field bolted and 
welded connections. Include data on type(s) of tests conducted and test results.
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1.04 CONTRACT DRAWINGS

A. Prepare drawings indicating general arrangement and dimensions, generally drawn to scale;
however, scale dimensions shall not be used. Obtain dimensions from Design-Builder, when 
not given in figures. Refer to the Design-Builder any inconsistencies found. Furnish exact 
sections, weights, and kinds of material shown or specified, and follow exact details and
methods required to their full extent and purpose, unless otherwise agreed to in writing. 
Substitutions of other shapes of equivalent strength and no greater dimension than shown
may be allowed, when approved by Design-Builder’s Engineer.

1.05 QUALITY ASSURANCE

A. Codes and Standards: Comply with provisions of following, except as otherwise indicated:
1. AISC “Code of Standard Practice for Steel Buildings and Bridges”.

(a) Paragraph 4.2.1 of the above code is hereby modified by deletion of the following
sentence: “This approval constitutes the Owner’s acceptance of all responsibility for the 
design adequacy of any connections designed by the fabricator as a part of his 
preparation of these shop drawings.”

2. AISC “Specifications for the Design, Fabrication, and Erection of Structural Steel for 
Buildings”, including “Commentary” and Supplements thereto as issued.

3. AISC “Specifications for Architecturally Exposed Structural Steel.” 
4. AlSC “Specifications for Structural Joints using ASTM A 325 or A 490 Bolts” approved by 

the Research Council on Riveted and Bolted Structural Joints of the Engineering
Foundation.

5. American Welding Society -AWS Dl .1 down to 5/16” and AWS Dl .3 0” to 5/16” -
Structural Welding Code - Steel”.

6. ASTM A 6 “General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet
Piling and Bars for Structural Use.” 

B. Qualifications for Welding Work: Qualify welding processes and welding operators in 
accordance with AWS “Standard Qualification Requirements.”

C. All welders must be certified within 24 months of the start of construction for the type of welds
being performed

D. Inspectors shall meet the minimum qualification requirements of AWS DI.1. 

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver materials to site at such intervals to insure uninterrupted progress of work.

B. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place
concrete or masonry, in ample time to not to delay work.

C. Store materials to permit easy access for inspection and identification. Keep steel  members 
off ground, using pallets, platforms, or other supports. Protect steel members and packaged
materials from erosion and deterioration.

 D.  Do not store materials on structure in a manner that might cause distortion or damage to
members or supporting structures. Repair or replace damaged materials or structures as 
directed.
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PART 2 - PRODUCTS

2.01 MATERIALS

A. Metal Surfaces, General: For fabrication of work which will be exposed to view, use only 
materials which are smooth and free of surface blemishes including pitting, rust and scale
seam marks, roller marks, rolled trade names and roughness. Remove such blemishes by 
grinding, or by welding and grinding, prior to cleaning, treating and application of surface 
finishes.

B. Structural Steel Plates and Bars: ASTM A 36. 

C. Structural Steel Shapes: ASTM A 572 (GRADE 50).

D. Cold-Formed Steel Tubing: ASTM A 500, Grade B. 

E. Steel Pipe: ASTM A 53, Type E or 5, Grade B; or ASTM A 501. 
1. Finish: Black, except where indicated to be galvanized.

F. Headed Stud-Type Shear Connectors: ASTM A 108, Grade 1015 or 1020, cold finished
carbon steel; with dimensions complying with AISC Specifications. Provide 3/4-inch to 5 inch
long studs unless indicated otherwise.

G. Anchor Bolts: ASTM A 36, non-headed “L” (hook) type unless otherwise indicated. Extend 
hook to bottom mat of footing reinforcing.

H. Expansion Type Bolts: Shall be equal to wedge anchors (Hilti Kwik Bolt II) as manufactured
by Hilti Company. Length and size to be as indicated or, if not shown, use 3/4” diameter with
6” embedment in concrete. Install in accordance with manufacturer’s instruction and as
approved.

I. High-Strength Threaded Fasteners: Heavy hexagon structural bolts, heavy hexagon nuts,
and hardened washers, as follows: 

1. Quenched and tempered medium-carbon steel bolts, nuts and washers, complying with 
ASTM A 325. 

J. All structural A-325 bolts shall be tension control (load indicator) bolts by Bethlehem or 
approved equal.

K. Electrodes for Welding: Comply with AWS Code. 

L. Structural Steel Primer Paint: Red oxide equal to Enviro-Guard heavy duty primer 1-2900 by 
Southern Coatings.

M. Structural Steel Galvanized Finish: Galvanize structural steel members to ASTM A123.
Provide minimum 1.25 oz./sq.ft. galvanized coating. Provide galvanized finish for all exposed 
steel, unless noted otherwise.

N. Non-metallic Shrinkage-Resistant Grout: Pre-mixed, non-metallic, non-corrosive, non-staining
product containing selected silica sands, portland cement, shrinkage compensating agents, 
plasticizing and water reducing agents, complying with CE-CRD-C621. 
1. Available Products: Subject to compliance with requirements, products which may be 

incorporated in the work include, but are not limited to, the following:
(a) Products: Subject to compliance with requirements, provide one of the following:
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(1) Euco N.S.; Euclid Chemical Co. 
(2) Masterflow 713; Master Builders 
(3) Five Star Grout; U.S. Grout Corp. 

O. Lintels: Steel angles and/or beams, with plates, sizes taken from plans. Provide 8” minimum 
bearing on masonry, each side of opening. Furnish to masons for building in and anchorage
to masonry walls.

P. Incidentals: Angles, channels, plates, rods, turn-buckles, etc. equal to structural members, as
required for system and detailed and as needed for proper erection.

Q. Provide all necessary steel bearing plates and bolts for reactions of beams and columns and 
connection stiffeners and gussets.

2.02 FABRICATION

A. Shop Fabrication and Assembly: Fabricate and assemble structural assemblies in shop to 
greatest extent possible. Fabricate items of structural steel in accordance with AISC 
Specifications and as indicated on final shop drawings. Provide camber in structural
members where indicated.
1. Properly mark and match-mark materials for field assembly. Fabricate for delivery 

sequence which will expedite erection and minimize field handling of materials.
2. Where finishing is required, complete assembly, including welding of units, before start of 

finishing operations. Provide finish surfaces of members exposed in final structure free of 
markings, burrs, and other defects.

B. Connections: Weld or bolt shop connections, as indicated.

C. Bolt field connections, except where welded connections or other connections are indicated. 

1. Provide high-strength threaded fasteners for all bolted connections.

D. High-Strength Bolted Construction: Install high-strength threaded fasteners in accordance
with AlSC “Specifications for Structural Joints using ASTM A 325 or A 490 Bolts” (RCRBSJ).

E. Welded Construction: Comply with AWS Code for procedures, appearance and quality of 
welds, and methods used in correcting welding work.

F. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear 
connectors.

G. Holes for Other Work: Provide holes required for securing other work to structural steel 
framing, and for passage of other work through steel framing members, as shown on final 
shop drawings.

H. Provide threaded nuts welded to framing, and other specialty items as indicated to receive 
other work. 

I. Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame cut holes or enlarge
holes by burning. Drill holes in bearing plates. 

J. Expansion Joints: Provide expansion joints in steel shelf angles when part of structural steel 
frame; locate at vertical brick expansion joints as indicated on drawings.
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2.03 SHOP PAINTING

A. General: Shop paint structural steel, except those members or portions of members to be 
embedded in concrete or mortar. Paint embedded steel which is partially exposed on 
exposed portions and initial 2” of embedded areas only.
1. Do not paint surfaces which are to be welded or high-strength bolted with friction-type

connections.
2. Do not paint surfaces which are scheduled to receive sprayed-on fireproofing.

B. Surface Preparation: After inspection and before shipping, clean steelwork to be painted.
Remove loose rust, loose mill scale, and spatter, slag or flux deposits. Clean steel in 
accordance with Steel Structures Painting Council (SSPC) as follows: 
1. SP-1 “Solvent Cleaning.”
2. SP-2 “Hand Tool Cleaning.”

C. Painting: Immediately after surface preparation, apply structural steel primer paint in 
accordance with manufacturer’s instructions and at a rate to provide dry film thickness of not 
less than 1.5 mils. Use painting methods which result in full coverage of joints, corners,
edges and exposed surfaces.

D. Painting: Provide a one-coat shop applied paint system complying with Steel Structures
Painting Council (SSPC) Paint System Guide No. 7.00. 

PART 3- EXECUTION

3.01 ERECTION

A. Temporary Shoring and Bracing: Provide temporary shoring, bracing and guying members
with connections of sufficient strength to bear imposed loads and to achieve proper alignment
of structures as erection proceeds.

B. Setting Bases and Bearing Plates: Clean concrete and masonry bearing surfaces of bond-
reducing materials and roughen to improve bond to surfaces. Clean bottom surface of base
and bearing plates.

C. Field Assembly: Set structural frames accurately to lines and elevations indicated. Align and 
adjust various members forming part of complete frame or structure before permanently
fastening. Clean bearing surfaces and other surfaces that will be in permanent contact before 
assembly. Perform necessary adjustments to compensate for discrepancies in elevations and
alignment. Level and plumb individual members of structure within specified AISC tolerances.

D. Splice members only where indicated and accepted on shop drawings. 

E. Erection Bolts: On exposed welded construction, remove erection bolts, fill holes with plug 
welds and grind smooth at exposed surfaces.
1. Comply with AISC Specifications for bearing, adequacy of temporary connections,

alignment, and removal of paint on surfaces adjacent to field welds.
2. Do not enlarge unfair holes in members by burning or by use of drift pins, except in 

secondary bracing members. Ream holes that must be enlarged to admit bolts.

F. Gas Cutting: Do not use gas cutting torches in field for correcting fabrication errors in primary
structural framing. Cutting will be permitted only on secondary members which are not under 
stress, as acceptable to Architect/Structural Engineer. Finish gas-cut sections equal to a 
sheared appearance when permitted. 
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G. Touch-Up Painting: Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint. Apply paint to exposed areas using same material as used for 
shop painting. Apply by brush or spray to provide minimum dry film thickness of 1.5 mils. 

H. Touch-Up Primer for Galvanized Surfaces: Zinc rich type. 

3.02 QUALITY CONTROL

A. The Owner will engage an independent testing and inspection agency to inspect high-
strength bolted connections and welded connections and to perform tests and prepare test
reports. Testing personnel shall be AWS certified. 

B. Correct deficiencies in structural steel work which inspections and laboratory test reports
have indicated to be not in compliance with requirements. Perform additional tests, at Design-
Builder’s expense, as may be necessary to reconfirm any non-compliance of original work, 
and as may be necessary to show compliance of corrected work. 

C. Shop Welding: Inspect and test during fabrication of structural steel assemblies, as follows: 
1. Certify welders, and conduct inspections and tests as required.
2. Record types and locations of defects found in work. Record work required and

performed to correct deficiencies.
3. Perform visual inspection of all welds.
4. Perform tests of all full penetration welds as follows. Inspection procedures listed are to 

be used at inspection agency’s option.

D. Field Bolted Connections: Inspect in accordance with AlSO specifications.

E. For tension control (load indicator) bolts, comply with the manufacturer’s requirements for 
connection fit up, installation, tightening, etc. 

F. Field Welding: Inspect and test during erection of structural steel as follows: 

1. Certify welders. All welders must be certified within 24 months of the start of construction
for the type of welds being performed.

2. Perform visual inspection of all welds.
3. Perform magnetic particle inspection ASTM E109 on all partial penetration welds (10% 

on roots and 100% on final). Cracks or zones of incomplete fusion or penetration are not 
acceptable.

4. Perform ultrasonic evaluation inspection on all complete penetration welds. Comply with 
AWS Dl .1 structural welding code. Cracks or zones of incomplete fusion or penetration
are not acceptable.

END OF SECTION
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SECTION 05210

STEEL JOISTS 

PART I -GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division I Specification sections, shall apply to work of this section.

1.02 SUMMARY 

A. Extent of steel joists shall be shown on drawings, including basic layout, type of joists
required, and notes. Place general notes on drawings for additional requirements.

1.03 SUBMITTALS

A. Product Data: Submit manufacturer’s specifications and installation instructions for each type 
of joist and accessories. Include manufacturer’s certification that joists comply with SJI 
“Specifications”.

B. Shop Drawings: Submit detailed drawings showing layout of joist units, special connections,
joining and accessories. Include mark, number, type, location and spacing of joists and 
bridging.

1.04 QUALITY ASSURANCE

A. Provide joists fabricated in compliance with the following, and as herein specified.
1. Steel Joist Institute (SJI) “Standard Specifications, Load Tables and Weight Tables” for

joist series indicated. 

B. Qualification of Field Welding: Qualify welding processes and welding operators in
accordance with American Welding Society Structural Welding Code, AWS DI.1. 

C. Inspection: Inspect joists in accordance with SJI specifications.

D. Performance Test: If required, conduct performance tests in accordance with procedures
described in SJI “Recommended Code of Standard Practice”.

1.05 DELIVERY, STORAGE AND HANDLING

A. Deliver, store and handle steel joists as recommended in SJI “Specifications.” Handle and
store joists in a manner to avoid deforming members and to avoid excessive stresses.

PART 2 – PRODUCTS

2.01 MATERIALS

A. Steel: Comply with SJI “Specifications.”

B. Bolts: All bolts shall be ASTM A 325 hexagon structural bolts with nuts and hardened
washers.
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C. Steel Prime Paint: Comply with SJI “Specifications.”

2.02 FABRICATION

A. General: Fabricate steel joists in accordance with SJI “Specification” and as follows: All joists 
shall have web angles added to distribute concentrated loads. Provide angles at mechanical
and electrical equipment. See electrical and mechanical drawings for locations. Joists on 
column lines or joists nearest column line shall be bolted per SJI and have bottom chord
extended and connected to column or beam per SJI. Joists shall be designed to support a 
150-pound per linear foot net uplift load.

B. Extended Ends: Provide extended ends on joists where shown, complying with 
manufacturer’s standards and requirements of applicable SJI “Specifications” and load 
tables. All extensions shall be designed for 500 pounds per linear foot unless shown
otherwise drawings.

C Ceiling Extensions: Provide ceiling extensions in areas having ceilings attached directly to 
joist bottom chord. Provide either an extended bottom chord element or a separate unit, to 
suit manufacturer’s standards, of sufficient strength to support ceiling construction. Extend 
ends to within 1/2” of finished wall surface.

D. Bridging: Provide horizontal or diagonal type bridging for joists complying with SJI
Specifications.

E. Provide bridging anchors for ends of bridging lines terminating at walls or beams.

F. End Anchorage: Provide end anchorages including bearing plates, to secure joists to 
adjacent construction, complying with SJI “Specifications,” unless otherwise indicated.

G. Header Units: Provide header units to support tail joists at openings in floor or roof system 
not framed with steel shapes.

H. Shop Painting: Remove loose scale, heavy rust, and other foreign materials from fabricated 
joists and accessories before application of shop paint.

I. Apply one shop coat of steel prime paint to joists and accessories, by spray, dipping, or other
method to provide a continuous dry paint film thickness of not less than 0.50 mil. 

PART 3- EXECUTION

3.01 ERECTION

A. Place and secure steel joists in accordance with SJI “Specifications,” final shop drawings,
and as shown on structural drawings.

B. Placing Joists: Do not start placement of steel joists until supporting work is in place and
secured. Place joists on supporting work, adjust and align in accurate locations and spacing
before permanently fastening.

C. Provide temporary bridging, connections, and anchors to ensure lateral stability during 
construction.

D. Where “open web” joist lengths are 40 feet and longer, install a center row of bolted bridging
to provide lateral stability before slackening of hoisting lines. 
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E. Bridging: Install bridging simultaneously with joist erection, before construction loads are 
applied. Anchor ends of bridging lines at top and bottom chords where terminating at walls or
beams.

F. Fastening Joists: Field weld joists to supporting steel framework or steel bearing plates in 
accordance with SJI “Specifications” for type of joists used. Coordinate welding sequence
and procedure with placing of joists. 

G. Touch-Up Painting: After joist installation, paint field bolt heads and nuts, and welded areas,
abraded or rusty surfaces on joists and steel supporting members. Wire brush surfaces and
clean with solvent before painting. Use same type of paint as used for shop painting.

END OF SECTION 
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SECTION 05300

METAL DECKING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification sections, all to be prepared by Design-Builder, shall apply to work of 
this section.

1.02 SUMMARY 

A. This Section includes steel deck units for roof applications.

1.03 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division I 
Specification Sections.
1. Product data including manufacturer’s specifications and installation instructions for each 

type of decking and accessories.
2. Provide test data for mechanical fasteners used in lieu of welding for fastening deck to 

supporting structures. 
3. Shop drawings showing layout and types of deck units, anchorage details, and conditions

requiring closure strips, supplementary framing, sump pans, cant strips, cut openings, special
jointing, and other accessories.

1.04 QUALITY ASSURANCE

A. Codes and Standards: Comply with provisions of the following codes and standards, except as
otherwise indicated:
1. American Iron and Steel Institute (AISI), “Specification for the Design of Cold-Formed Steel 

Structural Members.”
2. American Welding Society (AWS), DI .3 “Structural Welding Code - Sheet Steel.”
3. Steel Deck Institute (SDI), “Design Manual for Composite Decks, Form Decks and Roof 

Decks.”

B. Qualification of Field Welding: Use qualified welding processes and welding operators in 
accordance with “Welder Qualification” procedures of AWS. 

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products of one of the following: 
1. Consolidated Systems, Inc.
2. United Steel Deck, Inc. 
3. Vulcraft Div., Nucor Corp.
4. Wheeling Corrugating Co.
5. Other manufacturers approved by Owner’s Project Manager

April 2006 05300 - 1 Job #C-06-12



GALLATIN COUNTY NEW ADULT DETENTION CENTER GALLATIN COUNTY, MONTANA

2.02 MATERIALS

A. Steel for Galvanized Metal Deck Units: ASTM A 653, grade 33 to comply with SDI specifications.

B. Miscellaneous Steel Shapes: ASTM A 36. 

C. Sheet Metal Accessories: ASTM A 653, commercial quality, galvanized.

D. Galvanizing: ASTM A 924, G90. 

E. Galvanizing Repair: Where galvanized surfaces are damaged, prepare surfaces and repair in
accordance with procedures specified in ASTM A 780. 

F. Flexible Closure Strips: Manufacturer’s standard vulcanized, closed-cell, synthetic rubber.

2.03 FABRICATION

A. General: Form deck units in lengths to span three or more supports, with flush, telescoped, or 
nested 2-inch laps at ends and interlocking or nested side laps, of metal thickness, depth, and
width as indicated.

B. Roof Deck Units: Provide galvanized “Wide Rib Deck Type” (TYPE “B”) 1 A” deep 22 gauge deck
configurations that comply with SDI “Specifications and Commentary for Steel Roof Deck.” 
Provide shop primed finish over galvanized finish on the bottom side of deck for all exposed 
areas.

C. Metal Cover Plates: Fabricate metal cover plates for end-abutting floor deck units of not less than 
same thickness as decking. Form to match contour of deck units and approximately 6 inches
wide.

D. Roof Sump Pans: Fabricate from single piece of 0.071-inch mm. (14 gage) galvanized sheet steel 
with level bottoms and sloping sides to direct water flow to drain. Provide sump pans of adequate
size to receive roof drains and with bearing flanges not less than 3 inches wide. Recess pans not 
less than 1-1/2 inches below roof deck surface unless otherwise shown or required by deck 
configuration. Holes for drains will be cut in the field by others. 

PART 3 - EXECUTION

3.01 GENERAL 

A. Install deck units and accessories in accordance with manufacturer’s recommendations, shop 
drawings, and as specified herein. 

B. Place deck units on supporting steel framework and adjust to final position with ends accurately
aligned and bearing on supporting members before being permanently fastened.

C. Align deck units for entire length of run of cells and with close alignment between cells at ends of 
abutting units.

D. Place deck units flat and square, secured to adjacent framing without warp or deflection.

E. Coordinate and cooperate with structural steel erector in locating decking bundles to prevent 
overloading of structural members.

F. Do not use deck units for storage or working platforms until permanently secured.
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3.02 FASTENING DECK UNITS

A. Roof Deck: Attach roof deck to steel supports with self-drilling, self-tapping slotted hex washer
head type steel screws. Minimum screws shall be 12-24 x 7/8 HWH with #4 points as 
manufactured by Hilti or approved equal. Screws shall be hardened steel and zinc-plated. The 
screw length shall be length, diameter, and thread size as recommended by manufacturer and as 
required to accommodate the various thicknesses of steel supports.

3.03 MINIMUM SPACING OF ATTACHMENT PATTERN

A. End Laps: Attach top sheet in valley of side lap through four sheet thicknesses - 36/5 attachment
pattern.  Attach to all perimeter steel at 6-inch centers.

B. Intermediate Supports: Attach top sheet in valley of side lap through two sheet thicknesses -36/5
attachment pattern. 

C. All side laps shall have attachments at 1/4 points between supports. Use Number 12-14 x 7/8 
HWH with #4 point. 

3.04 UPLIFT LOADING

A. Install and anchor roof deck units to resist net uplift loading of 50 lbs. psf at eaves and edges and
30 lbs. psf for other roof areas. 

3.05 CUTTING AND FITTING

A. Cut and neatly fit deck units and accessories around other work projecting through or adjacent to 
the decking.

3.06 REINFORCEMENT AT OPENINGS 

A. Provide additional metal reinforcement and closure pieces as required for strength, continuity of 
decking, and support of other work.

3.07 ROOF SUMP PANS 

A. Place over openings provided in roof decking and weld or screw to top decking surface.  Space 
welds or screws not more than 12 inches o.c. with at least one weld at each corner.

3.08 TOUCH-UP PAINTING

A. After decking installation, wire brush, clean, and paint scarred areas, welds, and rust spots on top
and bottom surfaces of decking units and supporting steel members.
1. Touch-up galvanized surfaces with galvanizing repair paint applied in accordance with 

manufacturer’s instructions.

END OF SECTION
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SECTION 05400 

LIGHTGAUGE METAL FRAMING 

PART 1  -  GENERAL

1.01 SCOPE OF WORK 

A. The intent of this section is to establish the standard of quality for materials, fabrication and 
erection of cold-formed metal framing and related accessories as indicated on the drawings 
and specified herein. 

1.02 APPLICABLE STANDARDS

 A. Applicable Standards
1. American Iron and Steel Institute (AISI) - Design of Cold Formed Steel Structural 

Members
2. American Welding Society (AWS) - Welding in Building Construction 
3. American Society for Testing and Materials (ASTM) 
4. Building Code as applicable 
5. American Institute of Steel Construction (AISC) - Manual of Steel Construction 

1.03 SUBMITTALS 

 A. Shop Drawings:
1. Prior to fabrication of framing the Design-Builder shall submit fabrication and erection 

drawings to the Owner’s Project Manager to obtain approval. 
2. Indicate all member gauges, spacings and sizes. 
3. Indicate shop and field assembly details, including cut and connections. 
4. Indicate type and location of welds, bolts and fastening devices. 
5. Shop drawings shall indicate all prefabricated framing, if used, with individual panel 

drawings for each condition. 

1.04 STRUCTURAL CALCULATIONS

A. Submit structural design calculations as prepared by manufacturer for review by the Owner’s 
Project Manager.  Drawings must bear the approval stamp of the Design-Builder before 
submitting.

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. All framing members shall be manufactured and supplied by one manufacturer, and be of the 
type and size as shown on the drawings. 

 B. Framing members:
1. Galvanized studs and joists 12, 14 and 16 gage, shall be formed from steel that 

corresponds to the minimum requirements of ASTM A446, Grade D with a minimum yield 
of 50,000 psi. 

2. Galvanized 18 and 20 gage studs and joists, galvanized track, bridging, end closures and 
accessories shall be formed from steel that corresponds to the requirements of ASTM 
A446, Grade A with minimum yield of 33,000 psi. 

3. All galvanized studs, joists, track, bridging and accesories shall be formed from steel 
having a G-90 galvanized coating meeting the requirements of ASTM A 525. 
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4. Studs, runners (track), bracing, and bridging shall be manufactured in conformance with 
ASTM C 955. 

C. Properties: The physical and structural properties listed by the manufacturer shall be 
considered the minimum permitted for all framing members.

D. Galanizing touch-up paint: Z.R.C. as manufactured by ZRC Company or approved 
equivalent.

 E. Fasteners:
1. Self-drilling, self-tapping screws, bolts, nuts, and washers:  ASTM A 90, hot- dip

galvanized.
2. Anchorage devices:  Drilled expansion bolts or screws with sleeves. 
3. Welding:  In conformance with ASW D1.1. 

PART 3 - EXECUTION 

3.01 ERECTION 

A. Erect framing and panels plumb, level and square in strict accordance w/ the approved shop 
drawings and to avoid distortion in any member. 

B. Securely anchor track to the supporting structure as shown on the shop drawings. 

C. Studs shall be plumbed, aligned and securely attached to the flange or webs of both upper 
and lower tracks. 

D. Jack studs or cripples shall be installed below window sills, above window and door heads, at 
free standing stair rails, and elsewhere to furnish support.

E. Attach all stud bridging in a manner to prevent stud rotation. Bridging rows shall be spaced 
according to the shop drawings.  Minimum bridging shall be walls up to 10'-0" height, one row 
at mid-height.  Walls exceeding 10'-0" ht., bridging rows spaced not to exceed 5'-0" on 
center.

F. Temporary bracing shall be provided until erection is completed. 

G. Splices in axially loaded studs shall not be permitted. 

3.02 RELATED EQUIPMENT

A. Cutting:  All cutting shall be done with a power-driven saw with appropriate abrasive blade.
All cuts shall be clean, accurate and true to line. 

B.  Welding:  Welding shall be in accordance with the applicable standards of the American
Welding Society and manufacturer's recommendations. 

C. Screw attachment shall be in accordance with manufacturer's recommendations. 

END OF SECTION 
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SECTION 05500 

METAL FABRICATIONS 

PART 1 - GENERAL

1.01 SUBMITTALS 

A. Shop drawings:  Indicate sizes, shapes, fabrication and installation details for all metal 
fabrications.  Indicate anchorage to adjacent surfaces. 

1.02 QUALITY CRITERIA

A. Allowable tolerances:  Machine field and shop assemble mechanical joints to fit within ± 
1/32". Install free-standing items to ± ¼" of proper position.  Sizes of each element of an 
assembly shall be correct within 1/8"; total size of a free-standing assembly shall be correct 
within ½". 

B. Industry standards:  Comply with the provisions of the following standards and specifications, 
except as otherwise specified: 
1. American Institute of Steel Construction (AISC) "Specifications for the Design, 

Fabrication and Erection of Structural Steel for Buildings", and including the 
"Commentary of the AISC Specifications", Seventh Edition. 

2. American Welding Society (AWS) Standard D1.1-75. 

C. Qualifications for Welding Work:  Qualify welding processes and welding operators in 
accordance with AWS "Standard Qualification Procedure". 

D. Field Measurements:  Take field measurements prior to preparation of shop drawings and 
fabrication, where possible, to insure fitting of work, however, do not delay job progress. 
Allow for trimming and fitting wherever taking of field measurements before fabrication might 
delay work. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS

A. Materials shall be free from defects impairing strength, durability or appearance; having 
structural properties to sustain or withstand strains and stresses to which subjected. Exposed 
surfaces throughout project shall have the same inherent texture and color for like locations. 
Fastenings shall be non-corrosive non-staining and concealed, except as indicated on 
approved shop drawings. 

B. Fastenings which must be exposed shall be of same materials, color and finish as material to 
which applied, shall be countersunk and finished flush.  Exposed welds shall be ground 
smooth to form a neat uniform fillet without weakening base metal.  Unexposed welds shall 
have slag removed before applying shop coating. Molded, bent or shaped members shall be 
formed with clean, sharp arrises, without dents, scratches, cracks and other defects. Provide 
anchors, bolts, shims and accessory items for building into and fastening to adjacent work. 

2.02 STRUCTURAL MATERIALS

A. Structural steel shapes:  Meeting ASTM A36/A36M-84a. 
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B. Hot-rolled carbon steel sheets and strips:  Meeting ASTM A568-85 and ASTM A570-85; 
Grade B. 

C. Cold-rolled carbon steel sheets:  Meeting ASTM A366-85. 

D. Steel pipe:  Meeting ASTM A53-86, Type S, Grade A. 

E. Other steel:  Mild steel. 

F. Stainless steel:  American Iron and Steel Institute (AISI) type 302/304. 

G. Aluminum:  Alloy meeting ASTM B221-85a. 

H. Handrail wall bracket:  Malleable cast iron. 

I. Primer paint:  Compatible with required finish coats of paint. Coordinate selection of metal 
primer with finish paint requirements specified in Painting section. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Inserts and anchorages:  Furnish inserts and anchoring devices which must be preset in 
concrete on timely basis to avoid delay in the work. 

B. Coordinate setting drawings, diagrams, templates and instructions for installation of 
anchorages which are to be embedded in concrete construction. 

C. Shop assembly:  Preassemble items in shop to greatest extent possible to minimize field 
splicing and assembly at project site.  Disassemble units only to extent necessary for 
shipping and handling limitations.

3.02 FABRICATION 

A. Form work true to line and level with accurate angles and surfaces and straight sharp edges. 
Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

B. Weld corners and seams continuously and in accordance with AWS recommendations.
Grind exposed welds smooth and flush to match and blend with adjoining surfaces. 

C. Provide for anchorage of type shown on approved shop drawings and coordinated with 
supporting structure.

D.  Remove scale, rust and other deleterious materials before applying shop primer. 

3.03 PROTECTIVE COATINGS

A. Ferrous metal, except galvanized surfaces, shall be cleaned and given one coat of shop 
primer.  Coat anchors built into masonry with asphalt paint unless galvanized.  Metal work 
encased in concrete shall be left unpainted unless specified otherwise. Where hot-dip 
galvanized or zinc-coated metal is specified or shown, metal shall not be shop primed unless 
otherwise specified. 
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B. Hot-dip galvanized or zinc coatings applied on products fabricated from rolled, pressed and 
forged steel shapes, plates, bars and strips or zinc coatings on assembled steel products 
shall comply with ASTM A123.

3.04 INSTALLATION 

A. Install manufactured items in accordance with the manufacturer's printed instructions
and approved shop drawings. 

B. Fastening to in-place construction: Provide anchorage devices and fasteners for securing 
items to in-place construction.

C. Cutting, fitting and placements:  Perform cutting, drilling and fitting for installation of work.
Install work in accordance with approved shop drawings. 

D. Fit exposed connections together to form tight hairline joints.  Field weld connections which 
cannot be shop-welded because of shipping size limitations.  Grind joints smooth and touch-
up shop primer coat. 

E. Anchor stair nosings to exterior concrete stair treads with wing anchors spaced 3" maximum 
from each end of nosing and at 1'-0" o.c., maximum along length.  Finished installation shall 
be level  with stair treads. 

F. Adjust steel railings prior to securing in place.  Plumb posts in each direction. Set posts in 
sleeves preset in concrete using non-shrink grout. 

G. Secure handrails to walls using wall brackets.  Locate brackets not more than 4'-0" o.c.

H. Leave miscellaneous metal items ready to receive finish in accordance with Painting section, 
except for prefinished items. 

3.05 SCHEDULE OF METAL FABRICATIONS 

A. Steel Handrails:  Provide steel pipe railings consisting of top and intermediate rails, posts, 
and handrails at walls.  Unless otherwise shown, provide 1-½" nominal pipe size. 

B. Pipe Guards (Bollard):  Standard weight, 6" diameter steel pipe of lengths indicated and filled 
with 3000 psi concrete.  Crown concrete at top of pipe. 

C. Steel Nosing at loading dock shall be fabricated of 4" x 4" x 1/4" structural steel angle.

D. Stiffener for lavatory counters shall be structural steel channel, welded to doubled steel studs 
at walls. 

E. Miscellaneous Items:  Furnish bolts, nuts, anchor bolts, plates, anchors, ties, clamps, 
hangers, nails, spikes, screws, straps, toggle and expansion bolts, and other items of rough 
hardware to tie together the various parts of the building and secure all of its parts in place. 

F. Miscellaneous Reinforcing Rods for lintels, stiffeners, and elsewhere as required shall 
comply with requirements of Division 3 of these Specifications. 

G. Loose Lintels shall be fabricated of structural steel shapes as detailed. 

H. Window Head Anchor shall be structural steel angle as detailed. 
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I. Miscellaneous Angles, Anchors and Fasteners:  Provide all miscellaneous angles, anchors 
and bolts required to complete project.  Sizes and shapes as indicated and if not indicated, of 
size to comply with code requirements and support intended loads. 

END OF SECTION 
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SECTION 05510 

STEEL STAIRS 

PART 1 - GENERAL

1.01 SUBMITTALS 

A. Shop drawings: Submit shop drawings for fabrication and erection of stair work. Include plans 
and elevations at not less then 1" to 1'-0" scale.  Show anchorage and accessory items. 
Furnish templates and setting diagrams for anchor installation. 

1.02 QUALITY CRITERIA

A. Industry standards: Comply with the provisions of the following standards and specifications, 
except as otherwise shown or specified: 
1. American Institute of Steel Construction (AISC) "Specifications for the Design, 

Fabrication and Erection of Structural Steel for Buildings", and including the 
"Commentary of the AISC Specifications", Seventh Edition. 

2. The National Association of Architectural Metal Manufacturer's (NAAMM), "Metal Stairs 
Manual", Fourth Edition, 1982. 

3. American Welding Society (AWS) Standard D1.1-75. 

B. Qualifications for welding work: Qualify welding  processes and welding operators in 
accordance with AWS "Standard Qualification Procedure". 

C. Field measurements: Take field measurements prior to preparation of shop drawings and 
fabrication, where possible, to insure fitting of work; however, do not delay job progress.

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Metal surfaces: For fabrication of steel stair work which will be exposed to view, use only 
materials which are smooth and free of surface blemishes including pitting, seam marks, 
roller marks, rolled trade names and roughness.

B. Structural steel shapes: Meeting ASTM A36/A36M 

C. Hot-rolled carbon steel sheets and strips: Meeting ASTM A74 and ASTM A570, Grade B. 

D. Cold-rolled carbon steel sheets: Meeting ASTM A366. 

E. Steel pipe: Meeting ASTM A53, Type S, Grade A. 

F. Standard bolts and nuts: Meeting ASTM A307, Grade A, regular hexagon head. 

G. Machine screws: Torx flat or oval head security screws. 

H. Handrail wall bracket: Malleable cast iron. 

I. Primer paint: Compatible with the required finish coats of paint. Coordinate selection of metal 
primer with finish paint requirements specified in Painting section. 
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2.02 FABRICATION 

A. Workmanship: Use materials of type and size indicated. Work to dimensions shown on 
approved shop drawings. 

B. Form work level and true to line with accurate angles and surfaces and straight sharp edges. 
Ease exposed edges to radius of approximately 1/32".

C. Weld corners and seams continuous and in accordance with AWS recommendations. Grind 
exposed welds smooth and flush, to match and blend with adjoining surfaces. 

D. Provide anchorage of type shown on approved shop drawings and coordinated with 
supporting structure.

E. Remove scale, rust and other deleterious materials before applying shop primer. Apply one 
shop prime coat to fabricated metal items. 

2.03 STEEL FRAMED STAIRS 

A. Use welding for joining pieces together, unless otherwise indicated. Fabricate units so that 
fastenings do not appear on finish surfaces. Make joints true and tight, and make 
connections between parts lightproof tight. Provide continuous welds, ground smooth where 
exposed.

B. Construct stair units to sizes and arrangements shown for both concrete filled pan stairs and 
open grating stairs. Construct assembly to support minimum live load of 100 lbs./sq. ft.

C. Provide brackets and bearing surfaces to anchor and support stair assembly. 

D. Provide closures for exposed ends of stringers. 

E. Construct platforms of structural steel channel headers and miscellaneous framing members, 

F. Metal tread units: Fabricate treads from diamond tread plate and ledger angles and channels.

G. Pipe railings: Where indicated, provide steel pipe railings consisting of top rail, intermediate 
rails, and posts, with handrails at walls. Unless otherwise shown, provide 1-½" nominal size 
rails. Rail material shall meet ASTM A53, Type S, Grade A. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Inserts and anchorages: Furnish inserts and anchoring devices which must be preset in 
concrete on a timely basis to avoid delay in the work. 

B. Coordinate setting drawings, diagrams, templates and instructions for installation of 
anchorages, such as concrete inserts, anchor bolts and miscellaneous items having integral 
anchors, which are to be embedded in concrete construction. Coordinate delivery of such 
items to project site.

C. Shop assembly: Preassemble items in shop to greatest extent possible to minimize field 
splicing and assembly of units at project site. Disassemble units only to extent necessary for 
shipping and handling limitations. Mark units for reassembly and installation. 

April 2006 05510 - 2 Job #C-06-12



GALLATIN COUNTY NEW ADULT DETENTION CENTER GALLATIN COUNTY, MONTANA

3.02 INSTALLATION 

A. Fastening to in-place construction: Provide anchorage devices and fasteners for securing 
steel stair items to in-place construction; including threaded fasteners for concrete inserts, 
toggle bolts and through bolts. 

B. Cutting, fitting and placement: Perform cutting, drilling and fitting for installation of stair work. 
Set work in location, alignment and elevation, plumb and level, true and free of rack, 
measured from established lines and levels. Install work in accordance with approved shop 
drawings.

C. Fit exposed connections together to form tight hairline joints. Field weld connections which 
cannot be shop-welded because of shipping size limitations. Grind joints smooth and touch-
up shop paint coat. 

D. Adjust steel railings prior to securing in place to insure proper matching at butting joints and 
correct alignment throughout length. Space posts not more than 8'-0" o.c. Plumb posts in 
each direction. Secure posts by welding to stair structure or setting in sleeves preset in 
concrete slab using non-shrink grout, as applicable. 

E. Secure handrails to walls using wall brackets. Provide not less than 3" projection from finish 
wall surface to center of pipe handrail, and with wall plate portion of bracket drilled to receive 
one 3/8" diameter bolt. Locate brackets not more than 4'-0" o.c. Secure wall brackets to 
masonry construction using toggle bolts and to concrete construction using expansion 
fasteners.

END OF SECTION 
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